Doublecortin-like kinase controls neurogenesis by regulating mitotic spindles and M phase progression.
The mechanisms controlling neurogenesis during brain development remain relatively unknown. Through a differential protein screen with developmental versus mature neural tissues, we identified a group of developmentally enriched microtubule-associated proteins (MAPs) including doublecortin-like kinase (DCLK), a protein that shares high homology with doublecortin (DCX). DCLK, but not DCX, is highly expressed in regions of active neurogenesis in the neocortex and cerebellum. Through a dynein-dependent mechanism, DCLK regulates the formation of bipolar mitotic spindles and the proper transition from prometaphase to metaphase during mitosis. In cultured cortical neural progenitors, DCLK RNAi Lentivirus disrupts the structure of mitotic spindles and the progression of M phase, causing an increase of cell-cycle exit index and an ectopic commitment to a neuronal fate. Furthermore, both DCLK gain and loss of function in vivo specifically promote a neuronal identity in neural progenitors. These data provide evidence that DCLK controls mitotic division by regulating spindle formation and also determines the fate of neural progenitors during cortical neurogenesis.